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Discrete Criteria for Selecting and
Comparing Metadata Schemes
by Jeffrey Beall (Catalog Librarian / Assistant Professor, Auraria Library, University of Colorado at
Denver and Health Sciences Center, Downtown Denver Campus, 1100 Lawrence St.,
Denver, CO 80204; Phone: 303-556-5936) <jeffrey.beall@cudenver.edu>

T

his article lists and describes the twelve
chief points of comparison among the
different metadata schemes available.
Before implementing a metadata scheme,
digital libraries or individual domains or organizations must decide on which one to use.
Knowing the chief points of comparison among
the schemes available can simplify this selection process. Some organizations have chosen
to create new, home-grown schemes instead of
implementing an existing one, when an existing scheme may have been adequate for their
needs. However, an organization planning to
create a new metadata scheme could also use
the points described here as a guide for developing the specifications of the new scheme.
Knowing the points of comparison among
existing metadata schemes is also valuable
when an institution is evaluating the effectiveness of a scheme already in use. Because the
metadata scheme landscape is still relatively
new, and because some schemes are likely to
increase or decrease in popularity or effectiveness in response to changes in information
technology, libraries and organizations ought to
regularly examine the schemes they have in use
to determine whether the scheme is still meeting their needs. Libraries and organizations
should use the criteria we describe here in terms
of the needs of their particular application of
the metadata, that is, the needs of the library
or organization and the needs of the users of
the data the metadata describes. The following
is a list and description of twelve criteria for
comparing metadata schemes.
1. Granularity and Formats of Description
Metadata schemes differ in the amount of
specificity they provide for as well as their
ability to describe data in different formats.
For example, some schemes provide a way of
differentiating among different types of authors
(i.e., MARC, VRA Core), yet others do not
(i.e., Dublin Core). Different types of authors
include personal authors, corporate authors,
and conference authors. Here the specificity
is also often referred to as granularity.1
Schemes also differ in their ability to describe data that comes in different formats. For
example, some schemes may only be designed
to describe data in electronic form, and others
can describe data in any form. The MPEG-7
metadata scheme is used to describe multimedia, including digital photographs and videos.
It is not designed for textual objects and would
be a poor choice for this type of data.
2. Level of Connection to Content Standards
Some schemes, like MARC, are closely
connected to content standards. MARC is often
closely associated with the Anglo-American
Cataloguing Rules and with the Library of
Congress Subject Headings. Other schemes,
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Dublin Core (DC) for example, are much
more autonomous from content standards, so
selecting such a scheme may also involve the
additional task of selecting content standards.
On the other hand, selecting a scheme with
a strong connection to a particular content
standard usually means having also to adopt
the content standards, ontologies, etc. that are
associated with it.
Also, schemes may differ in their ability to
encode different character sets, such as nonRoman scripts and Unicode, but this ability
may also depend on the computer system being used to encode the data. Content standard
selection is important because it can affect the
ability to crosswalk data from one database
into another.
3. Availability of Searching Systems
Metadata systems sometimes include
software or applications that provide a search
interface for metadata. Integrated library
systems (ILSs) are an example of a system
that searches MARC metadata. This can be
problematic for less popular metadata schemes,
as there is a lack of developed systems available to fully exploit the metadata and create a
search platform for it.
Another aspect worth considering is how
well the system can create metadata. Potential
implementers should determine whether the
scheme in question has systems available for
metadata creation by humans or computers. An
example of this is integrated library systems
that have the functionality to create MARC
records. Similarly, search systems differ in
their ability to store and manipulate data created in a particular scheme. For example, one
system could accommodate both MARC and
DC data, but another system could be designed
only to handle DC data.
The next few years will likely see a greater
development of digital library management
systems (DLMSs)2 that will differ in their
ability to accommodate different metadata
schemes. These systems will be similar to
integrated library systems but will be designed
specifically for digital libraries. The process
of selecting a particular metadata scheme will
need to take into account the availability of
systems for a given scheme, as well as the
quality of each system.
4. Level of Community or Domain Specificity
Some metadata schemes are created for
the specific needs of an individual community
or domain. For example, the aforementioned
MPEG-7 scheme is designed for multimedia.
The ONIX scheme is designed for the book
trade industry, which is also referred to as the
publishing domain. Other schemes are general
in design, and can accommodate metadata from
most fields of study. The desire for community

specificity has led to an abundance of metadata
schemes, but a scheme designed for a particular
domain will likely be very efficient at meeting
the metadata requirements of that domain.
Further, some metadata schemes are proprietary. That is to say, using the scheme or
elements associated with the scheme requires
membership in or payments to an organization.
One example is the Digital Object Identifier,
or DOI, system.
5. Interoperability
Interoperability encompasses several
things. First, it describes how well-suited a
scheme is for crosswalking data into other
schemes. More practically, it involves whether
those systems designers have created mappings
and whether they are available. Designers
have developed crosswalks from most of the
more popular schemes to other schemes. For
example, there is a crosswalk from Dublin
Core to EAD. The Getty Museum has a
crosswalk between eleven different standards
on its Website.3
Interoperability also includes metadata harvesting. A scheme with high interoperability
enables the harvesting and meta-searching of
metadata encoded in it. To some degree, interoperability is related to a scheme’s popularity: the more popular and widely used a scheme
is, the more likely it is to have crosswalks to
other schemes and harvesting standards.
6. Proven Success, Reputation, Popularity
Success and popularity of a scheme often
weigh heavily for users deciding whether
or not to adopt it. Users will likely prefer a
scheme that has successfully left beta testing
and has had several documented, successful
implementations.
7. Amount of Training Required
Those selecting a scheme will need to
take into account the amount of training that
individuals will need to become proficient in
encoding metadata in the scheme. For schemes
that are closely connected to content standards,
this training will also need to take into account
the amount of training needed to gain proficiency in those standards, if necessary. There
is likely a positive correlation between the
amount of training needed to master a scheme
and the richness of description it provides.
8. Viability of the Organization behind the
Scheme
The stability and vibrancy of the organizations behind metadata schemes are crucial to
their success. Potential implementers of a
scheme should investigate the organization
behind it to ensure that it keeps the scheme
current with the latest developments and user
needs. A related factor worth investigating is
how open the organization is to receiving input
continued on page 30
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and suggestions from implementers and users.
Also, implementers will need to consider the
amount, quality, and currency of documentation that is available for a particular scheme.
Further, the availability of the documentation
in other languages may be an issue if the
implementers of the scheme use these other
languages.
9. Ability of the Scheme to Handle a Particular Metadata Function
Metadata serves different purposes, from
discovery and rights management to recording preservation data. But not all schemes are
able to serve all of these various functions.
Before implementing a scheme, users need
to determine exactly what functions they
want their metadata to serve, and they should
then select a scheme that adequately handles
these functions. Of course, some schemes
can perform multiple functions, but potential
users of the scheme must evaluate how well a
scheme handles each function, for a scheme
could perform well in one required function
but poorly in others.
With the increased use and popularity of
federated search engines, the de-duplication
of individual metadata records has become
crucial. A federated search engine may have
difficulty in identifying duplicates even when
all the records are in the same metadata format
or scheme. This is because the records may
have originated from various sources, leading
to data that is slightly different in each. Federated search engines have an even tougher time
in de-duplication when the records involved
are encoded in different metadata schemes.
Some schemes provide for unique identifiers,
such as document numbers, ISBNs, etc. that
help systems in the de-duplication process.
So in any metadata scheme application that
will involve de-duplication, it is important to
evaluate how well each scheme accommodates
automated de-duplication.
It is also useful to examine metadata
schemes in terms of access versus description.
Access involves metadata elements that help
users discover or find desired data, including
elements such as author, subject headings, etc.
Description involves metadata that provides
details about the characteristics of an individual
resource, such as a summary or description of
the number of pages in the resource. Sometimes we use a single metadata element, such as
title, for both access and description. So when
examining a particular metadata scheme, implementers should consider how each handles
description and access and to what degree they
are combined or separated in a scheme.
10. Adaptability of the Scheme to Local
Needs
This relates to community specificity but is
different in that some metadata schemes can be
changed at the local level, such as by adding
certain new fields or tags. Sometimes a modified scheme is also called a particular “flavor”
of a scheme. For example, the Collaborative
Digitization Program has created the Western
States Dublin Core, which is a customized
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implementation of Dublin Core. Schemes that
are more adaptable will have mechanisms for
extensibility of the data elements so that they
can be extended to better meet local needs.
A particular implementation of a metadata scheme (or elements from more than
one scheme) is called an application profile.
According to the Dublin Core glossary, an
application profile is:
A set of metadata elements, policies,
and guidelines defined for a particular
application. The elements may be from
one or more element sets, thus allowing
a given application to meet its functional
requirements by using metadata from
several element sets including locally
defined sets. For example, a given application might choose a subset of the
Dublin Core that meets its needs, or
may include elements from the Dublin
Core, another element set, and several
locally defined elements, all combined
in a single schema. An application
profile is not complete without documentation that defines the policies and
best practices appropriate to the application.4
A related concept to extensibility is metadata scheme modularity. This refers to how
well different schemes lend themselves to
having only particular elements being used and

combined with elements from other schemes in
a given metadata implementation. According
to Duval, et al., “In a modular metadata world,
data elements from different schemas as well as
vocabularies and other building blocks can be
combined in a syntactically and semantically
interoperable way.”5
11. Scalability
Scalability refers to how large a database of
metadata the scheme and its retrieval system
can handle successfully. For example, a scheme
with only a few elements of description is not
as scalable as a system with many elements
because when one has millions of records using
a “few-element” scheme, it becomes harder
to generate precise search results. In general,
the richer the description a scheme provides
for, the more scalable it is. Also, the level of
description or granularity within a particular
element of description can also make a scheme
more or less scalable. For example, a scheme
that provides for precise geographical tagging
by latitude and longitude is more scalable than
a scheme that only allows for a single textual
annotation of a geographical location.
12. Surrogacy
Surrogacy relates only to digital objects and
describes whether the metadata is embedded
in the object it describes or exists separately
from it in a searchable database. Howarth6
continued on page 31
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describes embedded metadata in the following way:
“In general, a distinction can be made
between simple format metadata —
such as that represented in the syntax
of a mark-up language (e.g., XML;
HTML; SGML), and embedded within
the structure of the digital object — and
structured rich format metadata. For the
former, Web crawlers or “bots” can harvest the specified metatags (e.g., <Title>)
to extract particular values…”
Of course, some schemes can have the
metadata exist within the data it describes
and also as a surrogate separate from it. For
example, a Web page can have its metadata
embedded within its meta tags and also copied
to a separate external database. Descriptive
or technical metadata can also be embedded
in image files. Metadata that is separate from
the item it describes and that is created by
someone other than the item’s author is called
third-party metadata.

Appendix 1
Appendix 1: A sample grid for use in comparing metadata schemes for a particular implementation. The criteria are in the left column. The five columns on the right are for five major
metadata schemes. The notes in the boxes for each scheme show possible descriptions of each
criterion for each of the five schemes. The notes represent the author’s opinion and are for illustrative purposes only.

Conclusion
As the number of metadata schemes available continues to grow, digital libraries will
need clear points of comparison for selecting
and evaluating from among the schemes available. The first step in selecting a metadata
scheme is determining the local needs, that is,
what functions the metadata needs to serve.
The points listed here can serve as a comprehensive set of criteria for making an implementation decision or for evaluating an existing
metadata scheme implementation.
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Zen and the Digital Collection Librarian
by James A. Bradley (Head of Metadata and Digital Initiatives, Ball State University, University Libraries, BL-025, Ball State
University, Muncie, IN 47306: Phone: 765-285-5718) <jabradley2@bsu.edu>
“The container tends to shape the contained.”
It sounds a bit like an eastern proverb
— and, to be completely honest, I’m not certain that I haven’t unconsciously borrowed the
phrase from one of the many poorly-dubbed
Kung Fu films I indulge in from time to time.
Whatever the origins, the concept is simple:
Flexible matter immediately assumes the
shape of whatever you pour it into; and even
a somewhat rigid object will, over time, succumb to the contours of its packaging. By the
same token, a rigid item will simply break if
forced into a container that is too foreign or
restrictive.
I’ve found this maxim to be a true and
useful analogy in the planning of digital collections.
Bringing an existing “real world” collection, and its accompanying metadata,
across the digital threshold can sometimes
be a frustrating process — full of
promise, but also compromise. The
flexibility of both the container
and the contained must be taken
into consideration; however, it
is the collections librarian who
must remain the most willowy
— recognizing the shattering
points of both and finding an
appropriate fit.
Such was the case of
the Ball State University
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Architecture Image Collection.
The challenge to Ball State University
Library’s new Digital Initiatives program was
to migrate the visual resources of the Architecture Library into a single online environment
that would facilitate remote access, advanced
searching capabilities, and image delivery at a
resolution suitable for research and classroom
instruction within the College of Architecture
and Planning (CAP).
The first step in the conversion process was
to assess and gather the characteristics of the
materials to be digitized:
• Approximately 120,000 35mm slides
• Local call number for access purposes
• Group level MARC records that gather individual slides according to location or site.
The next step was to consider the characteristics of the desired online collection:
• Slides must be scanned and stored in
accordance with archival standards.
• Derivative images must be created for
online delivery.
• The “front end” metadata must be
user-friendly, containing data fields and
categorizations that CAP students and
faculty would recognize.
• The “back end” metadata must conform
to internationally recognized metadata
standards and be suitable for Open Archives Initiative (OAI) harvesters.
• The online collection must be made
available as widely as copyright will

allow — so that outside educators and
the general public may also utilize the
collection.
With the above survey of existing materials,
and list of collection goals we began our planning the collection and drafting workflows.

Content Management
The first task of any digital collection is to
determine if one should develop or purchase a
content management system (CMS) to house
it. Fortunately, this decision had already been
made: prior to the beginning of this project,
Ball State University Libraries had purchased
CONTENTdm to form the base of all collections in our Digital Media Repository.
As with any turnkey system, CONTENTdm has the disadvantage of already being a
fully formed container. Homegrown systems
are far more advantageous in this regard, and
can be developed with a specific collection in
mind for a tailor-made fit. This being said,
however, CONTENTdm is a surprisingly flexible container, and has the added advantage of
being ready to go practically out of the box.

Metadata
With our CMS in hand, we set about determining how to utilize the existing metadata.
As previously stated, the 35mm slides were
already cataloged into group-level MARC
records, with the title and call number of each
individual image stored in the 505 field [See
sample — Appendix A]. So, some programming was developed to extract the data from
continued on page 34

Appendix A — Sample group-level MARC record.
Art Institute of Chicago (Chicago, Ill.). Grant Park Garden [slide]

continued on page 34
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